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Introduction
A eview of the various food production systems reveal that aquaculture is an important strategy in the global fightagainst hunger, malnutrition and poverty, particularly in the developing nations including Nigeria. In Nigeria Fishonstitutes about an average of 41% of total dietary protein intake of animal origin and requires about 2.66 million
metric tons offish annually to satisfy the dietary requirement of its citizens put at about 160 million (Atanda, 2012). Accord-
ing to FAO (2006), aquaculture production is already reaching almost 50% of the total fish production needed for human con-
sumption, including marine and freshwater species. Food and Agriculture Survey (Anon, 2004) reveals that an overwhelming
number of fish farmers are engaged in commercial Catfish production especially Clarias (Clarias gariepinusi, Heterobran-
chus (Heterbranchus longifilis, Hbidorsalis) and the reciprocal hybrids of the two genera. Annual fingerling production from
the various catfish hatcheries in Nigeria is put at 150million (Atanda, 2007). At the beginning (1940-1970) Fish cultured was
predominantly in earthen ponds with low yield, until the advent of new culture technologies that enhanced intensification in
2003 (Atanda, 2006). Intensification of fish production has the advantage of enhanced yield, and efficient uti Iization of water
and land among other production parameters. However, with increased intensification, therein also lies increased risk of dis-
ease occurrence (Schlotfeldt, 1981). High and regular buildup of organic wastes may OCCLlr,equiring constant and consistent
water renewal, the absence of or inadequacy of which may spark off rapid growth of opportunistic microbial pathogens and
higher susceptibility of the cultured fish (Oladosu 20 II). The poor culture condition vis-a-vis poor water quality not only
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A cross-sectional study was conducted infour (4) different production systems in Lagos and Ogun States of South WesternNigeria be-
tween December 20/2 and May 2013 to determine the effect of Culture systems and management practices on prevalence of parasites
in the gut offarmed catfish (Clarias gariepinus). Information on pond type, water source,feeding practices and general pond manage-
ment were also gathered through administration offish disease sample collectionform. Waterfor the examination of physico chemical
parameters was collectedfrom 40fish ponds comprising earthen, concrete, water recirculatory and poorly managed systems across the
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sected and examined under the microscopefor parasite load of the gut of C. gariepinus. The earthen, concrete and water recirculatory
systems had good management practices compared to the poorly managed systems. The observed water physicochemical parameters
in ponds with good management were within normal range. Five groups of parasites were observed; Protozoa (Eimeria spp), Cestodes
(Bothriocephalus spp., Diphyllodium spp), Monogea (Enterogyrus spp), and copepods (Argasilus spp) and Nematodes (Procamallanus
spp). Analysis of variance between location and System showed level of no significance (p < 0.05). The interaction effect of location
(State) and production system on parasite load of C. gariepinus also was not significant (p>O.05), however interaction between Ogun
and poorly managed system has the highest number of parasites (11.5) followed by Lagos (7.0). The systems with good management
practice had low number of parasites with water recirculatory system recording the least number of parasites (0.5). Analysis of as-
. sociation between temperature, ammonia, and pH in all the cultured systems showed a significant level of correlation (p<0.05). In this
study poorly managed systems especially wherefarmed fish receive water directly from rivers and streams predispose fish to parasite
infection of the gut. Good water quality management and proper fish husbandry techniques will eliminate most parasitic infection and
improve onfish production.
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Factor Means F. p-Value Interaction Mean F p- Value
State Lag x EP 4 0.060 0.979ns
Lagos 3.87 0.238 0.638 ns Lag x CT 4
Ogun 4.75 Lag x WRS 0.5
System 1.838 0.218 ns Lag x PMS 7
EP 4.00 Ogun x EP 4
~ 3.25 Ogun x CT 2.5
WRS 0.75 Ogun x WRS 1
rPMs 9.25 Ogun x PMS 11.5
Table 2: Interaction effect of location (state) and production system
on parasite load of C. gariepinus.
Resultsand Discussion
Table1:Effect of location (state) and production system on
parasiteload in C.gariepinus.
providexcellent medium for the proliferation of pathogens, but also imposes stress on the cultured fish.
Concerns about diseases affecting fish will continue to increase as aquaculture remains the fastest growing segment
offoodanimal agriculture (Noga, 20 I0). According to FAO (2007), various factors have contributed to the current disease
problemsfaced by the aquaculture sector namely; increased globalization of trade and markets; intensification offish-farming
practicesthrough the movement of broodstock, postlarvae, fry and fingerlings; introduction of new species for aquaculture I-'
development;poor or lack of effective bio-security measures; slow awareness on emerging diseases; misunderstanding and :>
misuseof specific pathogen free (SPF) stocks; climate change; and other human-mediated movements of aquaculture com- /0
modities.It has therefore become an important agenda globally to establish technical guidelines on Health Management ~
forresponsibleAquaculture which includes continuous monitoring and Surveillance strategies (FAO, 2003). With intensive 8
management,overcrowding in a large population of fish results in very heavy parasitic infection, disease, and loss of fish ~
constitutingsignificant economic losses in fish production (Okaeme et aI., 1987). The number of parasites necessary to cause c:
bann to a fish varies considerably with the species and size of the host and its health status. This study examines the effects of :
aquacultureproduction systems and pond management practices on the prevalence of parasites in gut lumen of fanned Catfish
Clariasgariepinus (Burchell, 1822) in Lagos and Ogun States, in South Western Nigeria.
Materialsand Methods
• Fish Sampling: A total of 160 Catfish were randomly sampled from 40 farms with twenty (20) farms each from
within Lagos and Ogun States. The target population ofthe study was farmed catfish in earthen, concrete, recircula-
tory and poorly managed systems. purposive sampling technique was used to identify farms fed with trash, poultry
waste, vegetables, maize bran, unkept ponds from it derived the name "poorly managed systems". 80 samples of
live farmed raised Clarias gariepinus were randomly collected from each of the two (2) States.
• Water Sampling: Water quality parameters such as temperature, pH, nitrate and ammonia from all the farms
where fish samples were collected were carried out using HAGEN (Canada) water analysis kit while water pH and
temperature were measured using a pocket type pH meter (Eco pond supply, USA) with an inbuilt thermometer.
All measurements were made insitu.
• Clinical Examination of fish samples: The body of the fish was cut lengthwise from the anal opening ventrally
to the lower jaw with the aid of surgical scissors. The gut comprising of the esophagus, stomach and the entire in-
testine were carefully removed and kept in different Petri dishes containing 0.85% normal saline solution and each
was further carefully slit open to aid the examination of parasites. The fish samples obtained in the field were put
in a box with ice packs at 4°C and subsequently transported to the laboratory for analysis. Parasitological analysis
was carried out within three to four hours from sampling time. Wet mounts of the scrapings from epithelial mucosa
were collected using slides and cover slips. Sedimentation and floatation techniques were used to concentrate the
parasites and put under the microscope for further observation under X40 Objective lens (Mdegela et al., 2011) .
• Statistical analysis: The interaction effect between producttion systems, the location (States) and parasite load on
Clariasgariepinus was measured using 2-way analysis of Variance (ANOVA) .
• Parasite Identification: Mucosal smears were collected from fish samples and examined using biological, binocular
microscope (Olympus). Photographs of the parasites were taken using a camera inserted on the eyepiece of the
microscope.The examined eggs of worms, coccidian Oocysts and adult parasites under light microscopy at lOx
and 40x magnifications were noted. Identification of parasites was aided using Soulsby (1982), Paperna (1996)
and Kabata (J985).
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Table 1 shows the result of effect of location (state) and production system on parasite load observed in catfish. Ogun State
had the highest number of parasites (4.75) compared to Lagos State (3.87); however there is no significant difference between
them (>0.05). In addition, the effect of production system is also not significant (p>0. 05) on the average number of parasite
load in catfish. Although poorly managed systems happened to have the highest number (9.25).This is followed by earthen
system (4.00), concrete system (3.25) and the least was observed in water recirculatory system (0.75). The interaction effect
of location (state) and production system on parasite load of C. gariepinus is presented in Table 2. The table shows that the
effect of interaction between location and production system on parasite load of C. gariepinus was not significant (p>0.05),
however interaction between Ogun and poorly managed systems have the highest number of parasites 01.5). Next to this
interaction is interaction between Lagos and poorly managed systems (7.0). Hence Lag X EP,Lag X CT, and Ogun X EP have
the same parasite number of 4.00, while the interaction effect with the least parasite load is the interaction between Lagos and
water recirculatory system (0.05).
The result (Table 3) shows that effect of location is not significant (p > 0.05) on the percentage of C. gariepinus
infected with parasites but Ogun had the highest percentage of infected fish (26.25%) while that of Lagos was 20%. In the
*= significant (p<O.OS);l1S=110tsignificant (p>O.OS)
Means with similar alphabet al.ong the same column are not sigl1ificantly
different
Factor Mean F p-vafue
Location
Lagos 7.54 2.741 0.108ns
Ogun 7.22
System
EP 7.32a 4.873 0.007*
WRS 6.78a
CT 7.28a
PMS 7.97b
Interaction Mean F p-value
LAG'EP 29.16 0.612 0.612ns
LAG*WRS 29.42
LAG'CT 29.84
LAG*PMS 30.48
OG'EP 29.86
OG'WRS 28.75
OG'CT 29.78
OG*PMS 30.7
"s = not significant (p>O.OS)
TableS: pHTable 7: Temperature interaction.
'=significant (p<O.OS);ns=not significant (p>O.OS).
Means with similar alphabet al.ong the same column are not
significantly different
Temp. pH Total Ammonia Nitrogen
Temp. 1
pH 0.253ns 1
T. Ammonia 0.408' 0.7208' 1
Table 6: Temperature.
Factor Mean F p-value
Location
Lagos 29.72 0.018 0.893ns
Ogun 29.94
System
EP 29.59ab 3.086 0.041'
WRS 29.22a
CT 29.81ab
PMS 30.59b
Table 5: Relationship between temperature, pH and total ammonia
nitrogen in the production system.
ns = not significant (p>O.OS)
Interaction % F p-Value
Lag x EP 20 0.060 0.979ns
Lag x CT 15
Lag xWRS 5
Lag x PMS 40
Ogun x EP 25
Ogun xCT 15
Ogun x WRS 10
Ogun x PMS 55
Factor % F p-Value
I-' State
>- Lagos 20.00 0.238 0.638ns
,0 Ogun 26.25
c:: System>-n EP 22.50 0.218nsc:: CT 15.00t"'
'"'l WRS 7.50c::
~ PMS 47.50
ttl
Table 4: Interaction effect of location (state) and production system
on percentage of C.gariepinus with parasites.
Table 3: Effect of location (state) and production system on
percentage of C. gariepinus infected with parasites.
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*= significant (p<O.OS);ns = not significant (p>O.OS)
Means with similar alphabet al.ong the same column are not significantly different.
Mean F -value
0.29 3.080 0.089ns
0.20
0.16ab 0.000*
O.Ola
0.20b
0.S8c
Location
Lagos
Ogun
System
EP
WRS
CT
PMS
Table10: Total ammonia nitrogen
Factor
Interaction Mean F p-value
LAG'EP 7.74 2.073 0.123ns
LAG'WRS 6.70
LAG*CT 7.76
LAG*PMS 7.96
OG'EP 7.06
OG*WRS 7.00
OG*CT 6.80
OG*PMS 7.98
ns = not significant (p>O.OS)
Table9: pH Interaction
lamevein, there is no significant difference (p> O.OS) between the percentages of infected fish in the different production
system.However, poorly managed systems have the highest percentage of infected fish (47.S0%), followed by earthen system
(22.50%),concrete (IS.OO%) and water recirculatory system (7.S0%).
Table 4 also shows interaction effect between Location and Production System is equally is not Significant (p<O.OS)
andpercentage fish infected with parasites, but Ogun X PMS has the highest percentage (SS%) infected fish similar to the I-'
interactionon parasite load; interaction between Lagos and water recirculatory system has the lowest percentage infected with >
parasites(S%). o
~o
c:::r-
>-l
c:::
:::0
trl
Table S shows the relationship among temperature, pH and Total Ammonia Nitrogen in the Production System. There
issignificant correlation between temperature and total ammonia nitrogen(r = 00408, p< O.OS) in the production system es-
peciallyin the poorly managed systems. In order words increase in temperature tends to be associated with increase in total
ammonianitrogen. Similarly there is also significant correlation between pH and total ammonia nitrogen (r = 0.720, p<O.OS).
Thisalso shows that increase in pH tends to be associated with total ammonia nitrogen. Conversely, there is no significant cor-
relationbetween temperatures and pH of production systems(r = 0.2S3, p<O.OS) implying that there is no association between
temperaturesand pH. The interplay between culture systems (environment- water quality), the host and the pathogen has been
welldocumented (Omitoyin and Aboabarin, 20 II).
Table 6, shows the result of effect of Location (State) and production system on Clarias gariepinus water quality
parameter.Ogun State had the highest Temperature (29.94) compared to Lagos (29.72); however there is no significant dif-
ference(p>O.OS) between the two locations' water temperature. Conversely, the effect of Production System as it relates to
Temperatureis significant (p<O.OS.). PMS had the highest Temperature (30.S9), which was followed by EP (29.S9), WRS
(29.22), and CT (29.81). The interaction effect of location and production system on water temperature (Table 7) was not
significant(p>O.OS).
The result (Table 8) shows that effect of location is not significant (p<O.OS) on pH of the water where Clarias gariepi-
nus is found. Ogun has a pH of 7.22 while Lagos 7.S4. In the individual Production System, PMS had 7.97, followed by EP
(7.32), CT (7.28), with WRS (6.78) being the least. Hence, the effect of production system is significant while the interaction
effect(Table 9) is not significant (p>O.OS).
Table 10 shows that there is no significance difference between the Total Ammonium nitrogen of water in the two loca-
tions(p>O.OS),but Lagos(O.29) has a little concentration higher than that ofOgun 0.20.The production system with the least
totalammonia is WRS(O.O 1), while PMS recorded the highest at 0.S8.EP has 0.16 and CT has 0.20.
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The prevalence of parasites in the gut lumen of .arrned catfish in Lagos and Ogun is significantly low in all systems. This may
be explained by the fact that farmed catfish are -esistant fish and they do not frequently succumb to disease endemics and have
a remarkable power of recovery from infections (Kirjusina and Vismanis 2007). Also is the fact that a larger percentage of the
farms in the South west are not stretching their intensification level by overstocking fish to result into disease situation. Other
reasons could be the favorable long seven (7) months of rainfall that has enabled even earthen ponds replenish their pond
water because of the high level of table water. These probably account for the low infection rates recorded during the study
regardless of poor management in some aquaculture production systems making it visibly the species of choice for Lagos
and Ogun States of the South Western Nigeria. Basic understanding however, to good aquaculture production management
practice is critical for the success of keeping the prevalence low and eventually maintaining a disease free system.
Plate 2: Procamallanus spp in the intestine of catfish
(Magnification x 350)
Plate 1: Coccidia (Eimeria spp) Oocysts embedded
in the epithelial mucosa of the intestine
There is a significant difference (p<0.05) between the different production system, but there is no any significant interj
action (p>0.05) between location and the production system (Table 11).
••
C1-C~Td
10
lo.....~_·1Interaction Mean F p-valoe
LAG'EP 0.23 0.598 0.621ns
LAG'WRS 0.Q1
LAG'CT 0.31
LAG'PMS 0.62
OG'EP 0.11
OG'WRS 0.02
OG'CT 0.08
OG*PMS 0.54
ns = 1101 significant (p>O.05)
..
Fig. 1: Distribution of percentage of fish infected with parasites
under different culture systems across two states.Table 11: Total ammonia interaction
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